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M cro- graphi c device for ant i -forgery protection of e.g. bank notes and 
credi t car ds 
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Pri ori ty Appl i cat i ons (no. , kind, date): AU 19979572 A 19971002 
Al erti ng Abstract VC A1 

NCVELTY - A rri cr o- gr aphi c device (1) has a surface relief structure 
(2) wi t h r egi ons ( 3) whi ch i ncl ude gr ey seal e r egi ons (4) t oo srral I t o be 
separately resolved by the human eye. Each region is one of a I i rri t ed 
nurrber of different grey scale region structure types appearing to have 
different intensities when illurrinated by a light source (5) and viewed by 
an observer (6) because of their different scattering characteristics. 

DESCRI PTI CN - An i ndependent cl ai m i s i ncl uded for a val uabl e docurrent 
incorporating rri cr o- gr aphi c device. 

USE - Ant i -forgery protection of bank-notes, credit cards , cheques, 
share cert i f i cat es et c. 

ADVANTAGE - Irrproves security of items. 

DESCRI PTI CN CF DRAW NGS - The dr awi ng is a schemat i c di agr am i I I ust r at i ng 
operation of the invention 

1 M cro- gr aphi c devi ce 

2 Surface relief structure 

3 Regi ons 

4 G ey seal e r egi ons 

5 Li ght source 

6 Observer 

Title Terms/Index Terms/ Additional Wrds: M CRQ GRAPHIC; DEVICE; ANTI ; 
FORGE; PROTECT; BANK; NOTE; CREDIT; CARD 

a ass Codes 

I nt er nat i onal a assi f i cat i on ( + At t r i but es) 
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Surface pattern for value bearing papers, bonds and packaging foils - ha; 
at least two surface portions with relief structures formed by 
super i rrposi t i on of four gratings respectively 

Patent Assignee: ELECTRCWATT TECHNOLOGY I NNO/ATI CM AG ( ELEC- N) ; LANDI S & 

GYR TECHNOLOGY I NNCVATI ON AG ( LANI ) ; CVD Kl NEGRAM AG ( CVDK- N) 
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Pri ori ty Appl i cat i ons (no. , kind, date): CH 1996210 A 19960126 
Al erti ng Abstract WD A1 

The pattern (10) has at least two surface portions (11,12) which 
contain rri cr oscopi cal I y fine, light diffracting relief structures. 
The surface portions light up upon rotary and or tilting rroverrent . The 
r el i ef st r uct ur e of t he f i r st surf ace por t i on is a gr at i ng structure 
which is forrred by the super i rrposi t i on of first and second gratings G1 
and G2 respectively and that the relief structures of the second surface 

portion is a grating G or a further grating structure which is forrred by 
t he superi rrposi t i on of a t hi r d gr at i ng G3 and a f ourt h grat i ng G4. 

The f ur r ows of the gr at i ng G1 and t he f ur r ows of the gr at i ng 02 i ncl ude 
an azi rrut h angl e, t hat t he gr at i ng G3 is i dent i cal t o t he gr at i ng G1 and 
the grating G4 is identical to the grating G2. The furrows of the grating 
G3 and the furrows of the grating G4 include another azi rrut h angle. 

ADVANTAGE - Has conspicuous patterns of optical grating structures, which 
is di f f i cul t to f orge. 

Ti 1 1 e Ter rrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: SURFACE ; PATTERN; VALUE; 

BEARI NQ PAPER; BOND; PACKAGE; FO L; TWD; PORTI ON; FELI EF ; STRUCTURE; 
FORM NQ SUPERI WCSED; FOUR; GRATI NQ RESPECTI VE 

a ass Codes 

International CI assi f i cat i on ( Mai n) : G02B-005/ 18 
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G02B-0005/ 18 C I R 20060101 
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Document security grid structure preventing forgery - uses several 
partial surfaces provi di ng di f f erent di f f ract i on charact er i st i cs 

Pat ent Assi gnee: LGZ LANDI S & GYR ZUG AG ( LANI ) 
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Patent Farri I y (6 patents, 9 countries) 
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Pat ent Det ai I s 

Nurrber Kind Lan Pg Q/ug Filing Notes 

EP 330738 A DE 7 5 

Regi onal Desi gnat ed St at es, CM gi nal : AT CH DE FR G3 LI 
EP 330738 B EN 

Regi onal Desi gnat ed St at es, Cr i gi nal : AT CH DE FR G3 LI 
CA 1336779 C EN 

AI ert i ng Abst ract EP A 

The gr i d st r uct ur e ( 7) is sandwiched between a protective base layer 
(5) and an optical coating (4) and corrprises a nurrber of partial surfaces 
(8,9,10) each defined by a rricroscopic relief structure (12), which 
exhibit different optical diffraction effects upon visual exarri nat i on. 

The rricroscopic relief structure (12) has more than 10 lines per nm and 
at least one group (8,9) of the partial surfaces (8,9,10) have a max. 
wi dt h of 0. 3 rrm This group (8,9) pref. define a specific geometric shape 
or an al phanurrer i c figure. 

ADVANTAGE - Large nurrber of different partial surfaces makes forgery of 
document very di f f i cul t . 

Equivalent AJ er t i ng Abst r act USA 

The structure, which serves as a security el errent corrprises surface 
portions with predetermined relief structures having spatial frequencies 
of over 10 I i nes/ mm Each surface portion is different fromdirectly 
adjoining surface portions and at least sorre of the surface portions 
have a rraxi rrum di rrensi on of less than 0. 3 rrm 

To the naked eye, the pattern of surface portions on the document 
appears as a rresh of dots and lines. However, to an exarri ner wi t h a 
magnifying device, the dots and lines appear as nurrbers, characters or 
ot her gr aphi c f eat ur es. 

USE - A document wi t h an embossed macroscopic structure and acting 
through optical diffraction. (§J6pp)@ 
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\API ACC NQ 1974- 32959V/ 197418 

Printing separate holograms on two sides of tape - hologram axes 
inclined to plane of object and reference beans, with transparent vinyl 
t ape 

Patent Assignee: RCA CORP ( RADC) 
Inventor: FRATTARCLA J R; HANNAN WJ 
Patent Farri I y (6 patents, 6 countries) 
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Pat ent Det a 

Nurrber 
GA 992775 

Al ert i ng Abst ract DE A 

An i nf or mat i on recording rredi urn of transparent sheet has separate relief 
patterns on its opposite faces, at least one of these patterns being a 
hologram. Pref. one of the relief patterns corrprises an inclined, 
eccentric hologram forrred by an object beam and a reference beam which 
define a plane at an inclined angle to the longitudinal axis of the 
hologram. Alternatively, each of the separate relief patterns corrprises 
an inclined, eccentric hologram forrred by an object and a relief beam 
def i ni ng a pi ane whi ch is i ncl i ned r el at i ve t o t he I ongi t udi nal axi s; when 
a monochromatic reading beam shi nes through the sheet these two opposed 
relief patterns provide reconstructed pictures which are phase- di spl aced. 
The sheet i s pr ef . of a cast i ng vi nyl , havi ng an el ongat i on. 

Ti 1 1 e Terrrs/ 1 ndex Ter rrs/ Addi t i onal W>rds: PRINT; SEPARATE; HOLOGRAM ; TVQ 
SIDE; TAPE; AXIS; INCLINE; PLANE; OBJECT; REFERENCE; BEAM TRANSPARENT; 
VI NYL 
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, GO3B-035/ 00, G03C-009/ 08, G11B- 007/ 00 
ECLA: B29C- 059/ 04, G03H- 001/ 02, H04N- 005/ 76 

US a assi f i cat i on, Issued: 2641.3, 2641.6, 2642.7, 264284, 3593, 35912, 
359900 
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SECUR TY DEVI CE AND AUThENTI CATABLE I TEM 

SI CHERHEI TSEI NRI OfTUNG UND BEGLAUBI GUNGSFAH GES STUCK 

Dl SPGSI Tl F DE SECUR TE ET CBJET PCUVANT ETRE AUTHENTI FI E 

PATENT ASSI GNEE: 

THOMAS DE LA RUE LI M TED, (490914), 6 Agar Street, London VC2N 4DE, ( GB) , 
( appi i cant desi gnat ed st at es: AT; BE; CH; DE; DK; ES; FR; GR; I T; LI ; LU; NL; SE) 
I NVENTCR: 

HASLCP, John, Mar t i n 22 Radcot CI ose W>odl ey, Reading, Ber kshi r e Wl A 1 DL, 
( GB) 

LEGAL REPRESENTATI VE: 

Skone Jarres, Robert Edmmd et al ( 50281), G LL J ENNI NGS & EVERY Br oadgat e 
House 7 El don Street, London EC2M 7LH, ( GB) 
PATENT (CC, No, Kind, Date): EP 558574 A1 930908 ( Basi c) 
EP 558574 B1 961016 
WD 9209444 920611 
APPLI CATI CN ( CC, No, Date): EP 91 920404 91 1 122; WD91GB2069 91 1122 
PRIORITY (CC, No, Date): GB 9025390 901 122 

DESI GNATED STATES: AT; BE; CH; DE; DK; ES; FR; GR; IT; LI ; LU; NL; SE 
I NTERNATI CNAL PATENT CLASS ( V7) : B42D-015/00; B42D-015/10; 
CITED PATENTS ( WD A) : EP 105099 A; GB 2093404 A; FR 2515396 A 

CLAI MS EP 558574 B1 

1. An authenticated i t em ( 3) carrying a nurrber of optically diffracting 
areas characterised in that under white light i I I urri nat i on the 
optically diffracting areas generate a nurrber of syrrbol s 
( 4A- 4C; 6A- 6C) identifiable to the naked eye, there being at least 
t wo set s of at I east t hr ee syrrbol s, wher ei n al I the syrrbol s wi t hi n a 
set are substantially identical, and are positioned in a 
non- over I appi ng, regular georret r i c ar r angerrent , and wherein the 
appearance of the syrrbol s ( 4A- 4C; 6A- 6C) varies due to the variation 
in di f f r act i ve per f or rrance of t he di f f r act i ng ar eas on vi ewi ng t he 
diffracting areas at different inclination viewing angles in a 
manner to enable t he i t em t o be authenticated, and wherein the 
syrrbol s wi t hi n a set exhi bi t subst ant i al I y t he same opt i cal 
appearance at at least one comron viewing angle of inclination. 



An item accor ding to cl ai 
vary regul ar I y i n ' ' 
An i t em accor di ng 



i n a set var y r egul ar I y i 
An item accor ding to cl ai 



, wherein the syrrbol s ( 4A- 4C) i n a set 
el at i ve or i ent at i ons. 



1 or cl ai m 2, wherein the syrrbol s (9-11) 
n t hei r rel at i ve si zes. 

m 3, wherein the syrrbol s (9-11) making up a 
set are arranged in a line with the sizes of successive syrrbol s 
decreasing regularly along the line. 

An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C) i n a set exhi bi t subst ant i al I y t he same opt i cal 
performance at regularly spaced relative angles of rotation. 
An i t em accordi ng to any of the preceding cl ai ms, wherein the 
syrrbol s (4A-4C) of one set are different from the syrrbol s ( 6A- 6C) of 
t he ot her set . 

An i t em accordi ng to any of the preceding cl ai rrs, wherein one syrrbol 
i s comron to bot h set s. 

An i t em accordi ng to any of the preceding cl ai rrs, wherein the item 
generates at least six syrrbol s ( 4A- 4C; 6A- 6C) . 
An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) i n a set are substantially equally spaced 
apar t . 

10. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) are identifiable to the unassisted naked eye. 

11. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 6A- 6C) of one set are interleaved with the syrrbol s (4A-4C) 
of t he ot her set . 

12. An i t em accordi ng to any of the preceding cl ai rrs, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) of the sets are juxtaposed so as t o define a 
nurrber of corrposite syrrbol s. 

13. An i t em accor ding to cl ai m 1 2, wher ei n one of t he syrrbol s ( 6A- 6C) 
corrprises a closed contour which is positioned around at least one 
syrrbol (4A-4C) of one or rrore other sets of syrrbol s. 



14. An i t em accordi ng t o cl ai m 12 or cl ai m 13, wher ei n t he syrrbol s 
( 4A, 6A; 4B, 6B; 4C, 6C) making up the composite syrrbol exhibit 
differently varying optical performances as the viewing angle of 
i ncl i nat i on var i es. 

15. An i t em accordi ng to any of the preceding claims, wherein each 
syrrbol of one set overlaps at most one syrrbol of the other set. 

16. An i t em accordi ng to any of the preceding claims, wherein the 
syrrbol s of t he t wo sets exhibit nut ual I y opposed variations in 
optical performance as the viewing angle of inclination varies. 

17. An i t em accordi ng to any of the preceding claims, wherein the 
syrrbol s ( 4A- 4C; 6A- 6C) are presented against a background image (5). 

18. An i t em accordi ng to claim 17, wherein the background image (5) is 
di f f r act i ng. 

19. An i t em accordi ng to any of the preceding cl ai rrs, wherein at least 
some of the syrrbol s present the appearance of a pai r of two 

di rrensi onal i mages ( 34, 36) whi ch rrove r el at i ve to one anot her as t he 
vi ewi ng angl e of i ncl i nat i on var i es. 

20. An i t em accordi ng to any of the preceding cl ai rrs, wherein at least 
some of the symbols present a t hr ee- di rrensi onal object (40) i n t he 
form of an object hologram. 

21. An authenticated i t em accor di ng to any of the preceding claims, 
wherein the i t em corrpr i ses a security docurrent . 

22. An i t em accordi ng to claim 21, wherein the security docurrent is a 
banknot e. 

23. A security device for rrounting to an article to be authenticated, 
the device corrpr i sing an authenticated item according to any of the 
pr ecedi ng cl ai rrs; and rreans f or mount i ng t he devi ce to an art i cl e. 

24. A devi ce accor di ng to cl ai m 23, wher ei n t he mount i ng rreans corrpr i ses 
heat or pressure sensitive adhesive to enable the device to be fixed 
to a surface of the article. 

25. A devi ce accor di ng to cl ai m 23 or cl ai m 24, wher ei n t he devi ce i s 
such that it can be mounted on a flexible planar surface. 
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Ref I ect i ng t ype opt i cal syst em 

Cpt i sches Syst em m t r ef I ekt i er enden FI achen 

Systems opt i que du type ref I echi ssant 
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corrposed of a transparent body having an entrance surface, an exit 

surface and at least three curved reflecting surfaces of internal 

reflection, wherein a light beam coni ng from an object and entering 

at the entrance surface is reflected from at least one of the 

r ef I ect i ng sur f aces to f or m a pr i mar y i rrage wi t hi n sai d opt i cal 

el errant and is, then, made to exit fromthe exit surface through the 

remaining reflecting surfaces to form an object image on a 

pr edet er rri ned plane, and wherein 70% or rror e of the length of a 

reference axis in said optical el errant lies in one plane. 

An opt i cal syst em of r ef I ect i ng t ype accordi ng to claim 1, wher ei n a 

stop is located adjacent t o t he entrance surface of said optical 

el errant . 

An optical syst em of reflecting type according to cl ai m 2, wherein 
the first curved reflecting surface of said optical el errant , when 
counted from an object side, has a converging action. 
An optical syst em of reflecting type according to cl ai m 3, wherein 
sai d f i r st cur ved r ef I ect i ng surf ace i s f or rred to an el I i psoi d of 
revol ut i on. 

An optical syst em of reflecting type according to cl ai m 4, wherein 
the shape of said first curved reflecting surface is expressed by 
using a local coordinate syst em ( x, y, z) for said first curved 
reflecting surface and rraki ng coefficients representing the shape of 
a base zone of said first curved reflecting surface be denoted by 
a, b and t , and wher ei n, put t i ng ( For rail a orri 1 1 ed) ( For rail a 
orri 1 1 ed) and def i ni ng ( For rail a orri 1 1 ed) the f ol I owi ng condi t i ons 
are satisfied: ( For roil a orri 1 1 ed) (For roil a orri t ted) (For roil a 
orri 1 1 ed) (For roil a orri 1 1 ed) where (theta) is an angle of 



inclination of said first curved reflecting surface with respect 
the reference axis and d is the distance between the center of 
said stop and said first curved reflecting surface as treasured 
along the reference axis. 



